A previous study indicated a causal link between certain miRNAs induced by obesity and the development of hepatic insulin resistance and type 2 diabetes. Here we provide accompanying data collected using Affymetrix GeneChip miRNAs microarrays to identify the changes in miRNAs expression in the liver of mice fed a high fat diet (HFD). Differentially expressed microRNA analyses in the liver of the HFD-fed mice revealed a range of upregulated ( 41.5-fold) or downregulated ( o0.5-fold) miRNAs. Among those upregulated miRNAs, in silico target analysis, such as TargetScan, PicTar, and miRWalk, identified miRNAs with the putative binding sites on the 3'UTRs of INSR and/or IRS-1. Interpretation of the data and further extensive insights into the implication of miRNAs, particularly miR-15b, in hepatic insulin resistance can be found in "Obesity-induced miR-15b is linked causally to the development of insulin resistance through the repression of the insulin receptor in hepatocytes." (W.M. Yang, H.
Specifications
Differentially expressed miRNAs of the liver of mice fed with either a NFD or a HFD were analyzed using Affymetrix GeneChip miRNA microarray.
Data source location
Dongguk University School of Medicine, Gyeongju 780-714, Korea
Data accessibility
The data are available with this article
Value of the data
The data can allow a prediction of the biological significance of miRNAs associated with the pathogenesis of obesity, insulin resistance and type 2 diabetes.
The data can be compared with miRNA analysis from other cell or tissue types with obesity. Differentially expressed miRNAs in this dataset could be applied to further study the changes in the cellular phenotype by high fat diet-induced obesity and metabolic diseases.
The results support a previous study [1] and the use of transcriptomic technologies in non-model organisms.
Data
Diets rich in saturated fatty acids (SFA) can exacerbate obesity [2] and increase the risk of insulin resistance. This condition is characterized by an inadequate response of the insulin-sensitive tissues to insulin, leading to type 2 diabetes and metabolic syndrome [3] . Obesity modulates aberrantly the expression of certain miRNAs targeting the mRNAs of the insulin signaling molecules, and participates actively in the pathogenesis of insulin resistance [4, 5] . A previous study reported that a high fat diet (HFD) induces miR-15b in the liver of mice, which suppresses the expression of hepatic INSR, but not IRS-1, by targeting INSR 3'UTR directly [1] . Therefore, certain types of miRNA induced by obesity can be linked causally to the development of hepatic insulin resistance, which may in turn lead to type 2 diabetes. This study provides accompanying data collected using Affymetrix GeneChip microarrays to identify the changes in miRNA expression in the liver of mice fed with a HFD for 14 weeks. Differentially expressed miRNA analyses in the liver of HFD-fed mice showed that a range of miRNAs were upregulated more than 1.5-fold (Supplement File. 1) or downregulated less than 0.5-fold (Supplement File. 2). Among those differentially expressed miRNAs, the upregulated miRNAs may be involved in the reduction of INSR and IRS-1 levels observed in the liver of HFD-fed mice. Therefore, this study next examined whether the 3'UTRs of INSR and IRS-1 possess direct binding sites for the upregulated miRNAs. In silico target analysis using TargetScan, PicTar, and miRWalk showed that a range of certain miRNAs have putative binding sites for the 3'UTRs of INSR (Table 1 ) and/or IRS-1 ( Table 2 ). An interpretation of the data and further extensive insights into the implication of miRNAs, particularly miR-15b, in hepatic insulin resistance can be found elsewhere [1] .
Experimental design, materials and methods

Animals and high fat diet (HFD)-induced obesity
All The Animal Use and Care Committee at Dongguk University approved all experimental procedures involving mice. The C57BL/6N male mice were purchased from OrientBio (Seongnam, Gyeonggi, Korea). They were maintained in a temperature (20-22°C) and humidity (557 10%) controlled facility with a 12:12 h light-dark cycle and given access to food and water ad libitum. At 6 weeks of age, the mice were fed either a normal fat diet (NFD, 12.4% calories from fat; Purina, Wilkes-Barre, PA, USA) or a HFD (60% calories from fat; Dyets Inc., Bethlehem, PA, USA) for 14 weeks. During the experimental period, the body weights of the mice were recorded weekly. At the end of the experiment, mice were fasted for 12 h and sacrificed by a cervical dislocation. The liver was removed rapidly, washed with cold PBS, and subjected to RNA extraction.
RNA extraction and quality check
The total RNA from the liver of mice was extracted using a miRNeasy Mini Kit (Qiagen) according to the manufacturer's instructions. The purity and integrity of the RNA extracted were assessed using a ND-1000 Spectrophotometer (NanoDrop) and Agilent 2100 Bioanalyzer (Agilent Technologies). Equal amounts of RNA from five mice were combined and used for the microarray. 
miRNA arrays analysis
The total RNA from the liver of the mice described above was prepared and subjected to the Affymetrix Genechip miRNA 4.0 array (Affymetrix) process according to the Affymetrix technical instructions. Briefly, 600ng of RNA was labeled with a FlashTag™ Biotin RNA Labeling Kit (Genisphere, Hatfield, PA, USA). The labeled RNA was quantified, fractionated, and hybridized to the miRNA microarray provided by the manufacture. The labeled RNA was heated to 99°C for 5 min and incubated to 45°C for 5 min. RNA-array hybridization was conducted with agitation at 60 rpm for 16 h at 48°C on an Affymetrix s 450 Fluidics Station. The chips were stained using a Genechip Fluidics Station 450 (Affymetrix), and scanned with an Affymetrix GCS 3000 scanner (Affymetrix). All signals were normalized using the quantile method after a log 2 transformation to make them comparable across the microarrays.
Data extraction and in silico analysis
Differentially expressed miRNAs were analyzed automatically using Affymetrix s GeneChip™ Command Console software according to the Affymetrix data extraction protocol and identified by calculating the fold change of either a NFD-fed mice versus a HFD-fed mice. The differentially expressed miRNAs putatively targeting INSR 3'UTR and IRS-1 3'UTR were screened computationally using publicly available algorithms (TargetScan: www.targetscan.org, Pictar: pictar.mdc-berlin.de, and miRWalk: www.umm.uni-heidelberg.de).
